Dose Terms

Cumulative total effective dose equivalent means the sum of all total effective dose equivalent values
recorded for an individual, where available, for each year occupational dose was received, beginning
January 1, 1989.

Doseisagenera term for absorbed dose, dose equivalent, effective dose equivalent, committed dose
equivalent, committed effective dose equivalent, or total effective dose equivalent as defined in this part.

Effective dose equivalent (Hg) means the summation of the products of the dose equivalent received by
specified tissues of the body (H+) and the appropriate weighting factor (w+)--that is, He = OwHy. It
includes the dose from radiation sources internal and/or external to the body. For purposes of compliance
with this part, deep dose equivalent to the whole body may be used as effective dose equivaent for external
exposures. The effective dose equivalent is expressed in units of rem (or sievert).

External dose or exposure means that portion of the dose equivalent received from radiation sources outside
the body (i.e., "external sources").

Quality factor (Q) means the modifying factor used to calculate the dose equivalent from the absorbed
dose; the absorbed dose (expressed in rad or gray) is multiplied by the appropriate quality factor.

(i) The quality factorsto be used for determining dose equivalent in rem are as follow:

QUALITY FACTORS

Radiation Type Quiality Factor
X-rays, gammarays, positrons, 1
electrons (including tritium beta

particles)

Neutrons, < 10 keV 3
Neutrons, > 10 keV 10
Protons and singly-charged particles 10

of unknown energy with rest mass
greater than one atomic mass unit

Alpha particles and multiple-charged 20
particles (and particles of unknown
charge) of unknown energy

When spectral data are insufficient to identify the energy of the neutrons, a quality factor of 10 shall be
used.

(i) When spectral data are sufficient to identify the energy of the neutrons, the following mean quality
factor values may be used:



QUALITY FACTORS FOR NEUTRONS

[Mean quality factors, Q (maximum value in a 30-cm dosimetry phantom), and values of neutron flux
density that deliver in 40 hours, a maximum dose equivalent of 0.1 rem (0.001 sievert). Where neutron
energy falls between listed values, the more restrictive mean quality factor shall be used.]

NEUTRON ENERGY MEAN NEUTRON
(MeV) QUALITY FLUX
FACTOR DENSITY
(em?sh
25x10°® 2 680
thermal
1x 107 2 680
1x10° 2 560
1x10° 2 560
1x10* 2 580
1x10° 2 680
1x107? 25 700
1x 10" 75 115
5x 10™ 11 27
1 11 19
25 9 20
5 8 16
7 7 17
10 6.5 17
14 75 12
20 8 11
40 7 10
60 5.5 11
1x 10? 4 14
2 x 107 35 13
3x 107 35 11



4x10° 35 10

Total effective dose equivalent (TEDE) means the sum of the effective dose equivalent (for external
exposures) and the committed effective dose equivalent (for internal exposures).

Weighting factor (wy) means the fraction of the overall health risk, resulting from uniform, whole body
irradiation, attributable to specific tissue (T). The dose equivalent to tissue (Hy) is multiplied by the
appropriate weighting factor to obtain the effective dose equivalent contribution from that tissue. The
weighting factors are as follows:

WEIGHTING FACTORS FOR VARIOUS ORGANS AND TISSUES

Organs or tissues, T Weighting factor, wy
GONAAS ...t 0.25
BreastsS......cccceviiiiiiiiiir e 0.15
Red bONe MarrOW........cccvverieinereee s 0.12
LUNGS ..o 0.12
TRYFOId ..o 0.03
BONE SUIMACES. ....covvrrerirrce e 0.03
REMAEINGEN..........cooevecieeieieeeee e 0.30
WhHOIE BOAY? ... 1.00

Remainder" means the five other organs or tissues, excluding the skin and lens of the eye, with the
highest dose (e.g., liver, kidney, spleen, thymus, adrenal, pancreas, stomach, small intestine, and upper
large intesting). The weighting factor for each remaining organ or tissue is 0.06.

2For the case of uniform external irradiation of the whole body, aweighting factor (w+) equal to 1 may be
used in determination of the effective dose equivalent.



